General procedures General method for catalyst preparation
In an argon-filled glovebox a flame-dried flask was charged with a solution of Fe[N(SiMe3)2]2 in toluene (50 mM, 1 mL, 50 µmol). A solution of DiBAlH in toluene (100 mM, 1 mL, 100 µmol) was added via syringe. The solution turned black immediately and was stirred at room temperature for 5 minutes prior to use.
General method for in situ catalyst preparation with LiN(SiMe3)2
In an argon-filled glovebox a flame-dried flask was charged with LiN(SiMe3)2 (16.7 mg; 100 µmol) and suspended in toluene (1 mL). FeCl2(thf)1.5 (11.7 mg, 50 µmol) was added and the resulting suspension was stirred at room temperature. After 60 minutes a solution of DiBAlH in toluene (100 mM, 1 mL, 100 µmol) was added via syringe. The solution turned black immediately and was stirred at room temperature for 5 minutes prior to use.
General method for in situ catalyst preparation with various amines
In an argon-filled glovebox a flame-dried flask was charged with an amine (110 µmol) and toluene (0.8 mL). A solution of n BuLi in toluene (50 mM, 0.2 mL, 100 µmol) was added at room temperature. After 30 minutes of stirring, FeCl2(thf)1.5 (11.7 mg, 50 µmol) was added and the resulting suspension was stirred for 60 minutes. After that, a solution of DiBAlH in toluene (100 mM, 1 mL, 100 µmol) was added via syringe. The solution turned black immediately and was stirred at room temperature for 5 minutes prior to use.
General method for catalytic hydrogenation
In an argon-filled glovebox a flame-dried 4 mL reaction vial was charged with the substrate (0.2 mmol) and n-pentadecane as internal reference for GC-FID quantification (0.2 mmol). After addition of freshly prepared catalyst suspension (400 µL; 5 mol% [Fe] ), the reaction vial was transferred to a high pressure reactor which was sealed and removed from the glovebox. The reactor was purged with H2 (3 × 3 bar) and the reaction pressure and temperature were set. After the indicated reaction time, the vial was retrieved and hydrolized with a saturated aqueous solution of sodium hydrogen carbonate (0.5 mL). The reaction mixture was extracted with ethyl acetate (1 × 0.5 mL) and analyzed by GC-FID and GC-MS.
For product isolation, 0.5 to 1 mmol of the starting material was used. After quenching, the product was extracted with ethyl acetate (3 × 3 mL), washed with brine (10 mL), dried over sodium sulfate and filtered over a pad of silica. Removal of the solvent at reduced pressure afforded the product in high purity.
General method for kinetic examination in catalytic hydrogenation
A flame-dried 10 mL 2-neck flask was connected to a Man on the Moon X201 gas-uptake system and kept at 23 °C with the help of a water bath. After purging with H2, the system was set to a reaction pressure of 1.9 bar. Freshly prepared catalyst mixture (1 mL) was added via syringe and stirred for 2 minutes. Monitoring of the hydrogen uptake started with the addition of the substrate (0.5 mmol).
Optimization experiments

Stability of the catalyst
The catalyst stability was determined by comparison of the hydrogenation rate of 1-phenylcyclohexene after several catalyst treatments. Turnover frequencies were calculated upon the yield after 7 minutes. 
Synthesis of catalysts, reagents, and starting materials
General procedure for styrene synthesis in a Wittig reaction A 50 mL flask was charged with a suspension of methyltriphenylphosphonium bromide (1 equiv.) in THF (0.7 M). Then, NaH-suspension in paraffine (60%, 1 equiv.) was added in small portions. The reaction mixture was stirred at room temperature for 20 h followed by a dropwise addition of a solution of a ketone/aldehyde derivative (1 equiv.) in THF (0.7 M). The reaction mixture was stirred for 2 d at room temperature, quenched with H2O (15 mL) and extracted with Et2O (3 × 15 mL). The combined organic layers were dried (Na2SO4), concentrated and subjected to silica gel flash chromatography (n-pentane). A flame-dried Schlenk-flask under argon was charged with LiN(SiMe3)2 (6.37 g, 2.2 equiv., 38.1 mmol) in diethyl ether (60 mL). At 0 °C FeCl2 (2.24 g, 1.0 equiv., 17.1 mmol, 97%) was added in portions. The resulting reaction mixture was allowed to warm to room temperature and stirred for 24 h. The solid residue was suspended in n-hexane (25 mL) filtered over a glass frit and washed with n-hexane (5 × 3 mL). After removing the solvent under reduced pressure, the crude product was purified by distillation under reduced pressure (90 °C, 10 -3 mbar) to obtain a dark green oil which crystallizes upon standing at room temperature.
Synthesis of {Fe[N(SiMe3]2}2
C24H72Fe2N4Si8
g/mol
Yield
4.71 g, 12.5 mmol (73%)
H-NMR
(300 MHz, CDCl3) δ 7.37 (dp, J = 7.3, 0. 9, 128.3, 127.8, 127.7, 127.2, 126.3, 125.6, 28.4, 23.7 . 
GC-MS
1-Phenyl-1-cyclopentene
Synthesis was performed by Schachtner, Josef, Dissertation 2016, Regensburg. 29, 128.27, 127.60, 126.82, 126.12, 125.91, 125.54, 66.45, 33.37, 33.18, 28.91, 28.08, 23.37, 19.35 . 
C11H12
g/mol
GC-MS
1-Phenyl-1-cycloheptene
Synthesis was performed by Schachtner, Josef, Dissertation 2016, Regensburg. (1-cyclopropylvinyl)benzene Synthesis following the general procedure for styrene synthesis in a Wittig reaction. 47, 141.75, 128.28, 127.58, 126.25, 109.15, 77.58, 77.16, 77.16, 76.74, 15.78, 6 .83. 
C13H16
g/mol
C11H12
g/mol
GC-MS
4-(Cyclohex-1-enyl)-N,N-dimethylaniline
Synthesis was performed by Schachtner, Josef, Dissertation 2016, Regensburg. 4, 136.0, 129.1, 125.6, 121.7, 116.7, 112.7, 112.6, 40.8, 40.7, 27.4, 25.9, 23.2, 22 .4. 
C14H19N
g/mol
GC-MS
4-Bromo-α-methylstyrene
Synthesis following the general procedure for styrene synthesis in a Wittig reaction. 
C9H9Br
g/mol
4-Iodo-α-methylstyrene
Synthesis following the general procedure for styrene synthesis in a Wittig reaction. Soc. 1951 Soc. , 73, 1964 Soc. -1965 .
C9H9I
g/mol
4-Methoxy-α-methylstyrene
C10H12O
g/mol
Methyl(4-(prop-1-en-2-yl)phenyl)sulfane
C10H12S
g/mol
1-(Benzyloxy)-4-vinylbenzene
Synthesis following the general procedure for styrene synthesis in a Wittig reaction. Hz, 1H), 5.14 (qdd, J = 3.0, 2.6, 1.4 Hz, 2H), 3.97 (t, J = 6.7 Hz, 2H), 2.53 (qt, J = 6.7, 1.3 Hz, 2H). 
C15H14O
g/mol
1-(but-3-en-1-yloxy)-4-fluorobenzene
C-NMR
FT-IR
(ATR-film) in [cm 35, 130.00, 128.44, 127.94, 127.23, 125.73, 22.11, 20.85, 20.59 . 148,28 g/mol 1 H-NMR (300 MHz, CDCl3) δ 7.35 -7.14 (m, 5H), 2.42 (p, J = 7.2 Hz, 1H), 1.77 (dp, J = 7.7, 6.6 Hz, 1H), 1.24 (d, J = 7.0 Hz, 3H), 0.94 (d, J = 6.7 Hz, 3H), 0.76 (d, J = 6.7 Hz, 3H).
GC-MS
C-NMR
(75 MHz, CDCl3) δ 147. 10, 128.02, 127.65, 125.68, 46.88, 34.45, 21.20, 20.20, 18 .78. 
GC-MS
C-NMR
(75 MHz, CDCl3) δ 148. 81, 142.95, 126.10, 126.04, 124.48, 123.59, 42.39, 39.39, 37.84, 15.20, 14.67 . (300 MHz, CDCl3) δ 7.37 -7.10 (m, 7H), 7.09 -7.01 (m, 1H), 6.86 (d, J = 7.8 Hz, 1H), 4.14 (t, J = 6.6 Hz, 1H), 3.04 -2.76 (m, 2H), 2.31 -2.10 (m, 1H), 2.03 -1.68 (m, 3H). (75 MHz, CDCl3) δ 147.55, 139.40, 137.61, 130.21, 128.99, 128.88, 128.25, 125.96, 125.92, 125.66, 45.65, 33.30, 29.82, 21 .00. , 165, 152, 130, 115, 104, 91, 78, 63, 51. Analytical data were in full agreement with S. T. Bright, J. M. Coxon, P. J. Steel, J. Org. Chem. 1990 , 55, 1338 167, 152, 139, 128, 115, 103, 89, 77, 63, 51 . (75 MHz, CDCl3) δ 147.38, 128.23, 127.00, 125.89, 44.67, 21.62, 18.56, 4.64, 4.34 . (75 MHz, CDCl3) δ 42.41, 39.43, 39.39, 37.88, 37.48, 37.43, 37.41, 37.32, 37.01, 36.97, 35.76, 35.64, 34.47, 34.44, 34.42, 33.07, 32.83, 32.80, 30.56, 29.59, 29.49, 28.47, 28.00, 25.31, 24.84, 24.53, 22.78, 22.74, 22.64, 19.76, 19.70, 19.28, 19.22, 16.22, 11.46, 11.43 . 47.62, 41.35, 40.88, 39.49, 38.82, 35.95, 33.96, 29.35, 28.30, 26.84, 26.54, 25.63, 24.61, 23.93, 23.83, 23.22, 23.04, 22.90, 21.61, 20.09, 15 .29. 
GC-MS
C-NMR
GC-MS
C-NMR
GC-MS
C-NMR
GC-MS
